Ten patients undergoing cataract surgery were given a local anaesthetic with lignocaine solution which was mixed with iohexol contrast medium. The location of the needle and the substance injected was determined by computerised tomography following retrobulbar or periocular anaesthesia. The retrobulbarly inserted needles were within the muscle cone, directed towards the optic foramen. The periocular needles were outside the muscle cone, tangentially along the orbital floor or pointing slightly upwards. After the retrobulbar injection the contrast medium was seen within the cone immediately after the injection and outside the cone as early as 3 minutes after the injection. With the periocular technique, however, diffusion of the anaesthetic in the opposite direction (that is, into the muscle cone) was rapid. The contrast medium was identified inside the muscle cone 2 minutes after the injection. Compression with an intraocular pressure reduction device after both of these techniques prevented exophthalmos. It is concluded that retrobulbarlike anaesthesia can also be induced by an appropriate periocular technique.
The retrobulbar injection of lignocaine has long been used to provide analgesia and akinesia in ocular surgery. However, it carries rare but undoubted risks, for example, blindness, optic nerve penetration, scleral perforation, retrobulbar haemorrhage, meningeal irritation, and respiratory arrest.' According to Unsold et al2 most of the complications arise from direct trauma to the orbital structures. They studied the location of the needle in a cadaver orbit using computerised tomography (CT) after retrobulbar injection and suggested an alternative position of gaze (primary gaze or slightly downward and outward). Apparently the traditional upward Figure I The needle lies in the retrobulbar space close to the optic nerve, verified by density measurements and neighbouring levels. Contrast medium is within the muscle cone at 3 min after the injection. I =contrast medium, 2=medial rectus muscle, 3=needle, 4=optic nerve. and inward gaze rotates the essential structures into the path of the needle.2 Katsev et al3 studied the path length of the retrobulbar needle and recommended that needles should be less than 31 mm behind the orbital rim for both retroand peribulbar anaesthesia. Recently, in a modification of the retrobulbar technique termed 'conal anaesthesia' the retrobulbar space is approached with a curved rather than a straight needle. 4 In periocular anaesthesia the risk of direct injury of the delicate neural and vascular structures of the orbit is reduced because the needle lies outside the muscle cone. ' The aim of the present study was to examine the exact location of the needle together with the spread of the local anaesthetic solution in retrobulbar and periocular anaesthesia. In addition, the effect of ocular compression on postinjection exophthalmos was studied. patient of the retrobulbar group. 20 ml of 2% lignocaine solution was mixed with 0-5 ml of water-soluble contrast medium iohexol (Omnipaque, 360 mg iodine/ml, Nycomed, Norway). The volume of mixture injected by the periocular method was 4 ml and by the retrobulbar method 3 ml.
Patients and methods
The position of the needle was examined in two patients in each of the two techniques. The injected mixture of lignocaine and contrast medium was inspected with the aid of CT (Somatom DRH, Siemens, Germany; the scanning parameters: time 7 s, 125 kV, slice thickness 2 mm). Scanning was begun immediately after the injections and was continued for 25 to 30 minutes. 
Results
Both needles following the retrobular injections were found to be within the muscle cone. In one of the patients the needle was in close proximity to the optic nerve (Fig 1) . On the other hand, when the periocular technique was used, one needle was seen tangentially along the orbital floor (Fig 2) under the inferior rectus muscle, while the second needle was orientated slightly upwards outside the muscle cone.
In the retrobulbar injections the contrast medium was seen within the muscle cone immediately after the onset of scanning (Fig 3) . In all the patients in whom the retrobulbar technique was applied it was seen outside the muscle cone from 3 to 8 min (Table 1, Figs 4, 5 ). The contrast medium remained both within and outside the muscle cone during the 25-30 minutes (Fig 6) . In all patients the contrast medium surrounded the optic nerve along its full length within the orbit.
As regards the periocular injections, the contrast medium was detectable outside the muscle cone in all patients from the start of the scanning. It was detectable above the superior rectus muscle within 1 5 to 3 minutes (Fig 7) . In all patients, it was also evident within the muscle Figure 4 In addition to the retrobulbar space contrast medium is seen superiorly outside the muscle cone 3 min after the retrobulbar injection.
cone (Fig 8) occurring first there at 2-6 minutes after the injection (Table 2 ). Later on contrast medium was detected in the orbit so long as scanning was continued (Figs 9, 10) . The contrast medium surrounded the optic nerve along its entire route in the orbit in four patients and for a distance of 1 cm retrobulbarly in two patients.
Exophthalmos (ofrespectively 3, 4, and 5 mm) occurred after the retrobulbar injection in the three patients in whom no compression was used. However, in the patient treated with compression there was no apparent exophthalmos. As regards the periocular injections, in the four patients not treated with compression no exophthalmos was detected in two, while in the remaining two patients an exophthalmos of 3 mm and 5 mm respectively occurred. In the two patients in whom compression was used following the periocular injections no exophthalmos was seen.
Discussion
In the two patients in whom the retrobulbar technique was used both needles were directed obliquely towards the optic foramen within the muscle cone. The position of the needle in close proximity to the optic nerve verifies the potential risk of penetration of this nerve or the injection of the anaesthetic solution into the subarachnoid Comparison ofretrobulbar andperiocular injections oflignocaine by computerised tomography Figure 6 At 24 min after the retrobulbar injection contrast medium is still obvious in the orbit. space. On the other hand, the two periocular needles were safely outside the cone, far from important structures. The different placement of the needle was also noticed clinically: immediately after the injection, the retrobulbar needle, which had pierced the intermuscular septum, moved with the globe, while the periocular needle did not. The contrast medium and anaesthetic diffused within a few minutes; there was similar localisation of the contrast medium by both techniques irrespective of the different position of the needle. The rapid diffusion of lignocaine is in accord with a recent finding that akinesia in periocular anaesthesia is usually achieved within some 4 minutes.5 Anatomically in the anterior orbit the fascial sheaths of the rectus muscles produce confluent intermuscular fibrous septa, but posterior to the globe the intermuscular fibrous septa are interrupted.6 The fact that there was no difference in the localisation of the injected substance at 2 min supports this theory.
In an earlier study akinesia in periocular akinesia was found not to be dependent on ocular compression.7 The beneficial effect of ocular compression on exophthalmos was noted after both the retrobulbar and the periocular techniques. The absence of exophthalmos after the periocular injection in the patients without compression might be due to the immediate localisation of the injectate round the eye rather than behind the eye, as in retrobulbar anaesthesia.
Computerised tomography revealed that, irrespective of the technique and therefore of the location of the needle, localisation of lignocaine together with the contrast medium was similar by both methods in a few minutes. As both the contrast media and lignocaine are water soluble, one might expect that at least at the onset of the scanning the flow of the agents would be similar. Periocular anaesthesia has been reported to be as effective as retrobulbar anaesthesia.8 In the 
